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SIBJECT: Brown Lake Dam, MO 31251, Phase T Inspection Report

This report presents the results of field inspection and evaluation of the
Brown Lake Dam (MO 31251):

1t was prepared under the National Program of Inspection of Non-Federal Dams.

This dam has been classified as unsafe, non-emergency by the St. Louis
District as a result of the application of the following criteria:

1) Spillway will not pass 50 percent of the Probable Maximum Flood
without overtopping the dam.

2) Overtopping of the dam could result in failure of the dam.

3) Dam failure significantly increases the hazard to loss of life

downstream.
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PHASE 1 REPURT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Brown Lake Dam

State Located: Micsouri

County Located: Tranklin

Stream: Sud ribmtary of Pin Dak Creek
Date of Inspection: 29 Naaquest 1780

The Brown Lake Dam was visually inspected by enagineering personnel of
Horner & Shifrin, Inc., Consulting tngineers, St. Louis, Missouri. The
purpose of this inspection was to assess the qeneral condition of the dam with
respect to safety and, based upon this inspection and available data,

determine if the dam poses a hazard to human 1ife or property.

The following summarizes the findings of the visual inspection and the
results of certain hydrologic/hydraulic investigations performed under the
direction of the inspection team. Based on the visual inspection and the
results of the hydrologic/hydraulic investigations, the present general
condition of the dam is considered tn be less than satisfactory. The
following deficiencies were noticed during the inspection and are considerad
to have an adverse effect on the overall safety and future operation of the
dam:

[
.

Much of the embankment had been recently plowed, including the
upstream face to within about 3 feet of the waterline, the crest, and
about two-thirds of the downstieam face nf the dam, leaving the
slopes unprotected and sub ject to erosinon by stormwater runoff. With
the exception of the vegetative cover near the waterline, the
upstream face of the dam was unprotected, and erosion, apparently by
wave action and/or by fluctuations of the 1ake surface level, has
created a neat vertical bank approximiately 19 inches high at the
normal waterline. Vegetative cover is net considered adequate

protection to prevent erosion by wave action or fluctunt ions of the




lake level. Loss of embankment material by erosion can be

detrimental to the structural stability of the dam.

2. Seepage, as characterized by wet, soft ground and cattails was
observed at the toe of the downstream slope in an area which extended
about 150 feet from the original stream channel toward the left
abutment. Uncontrolled seepage could develop into a piping condition
(progressive internal erosion) that can lead to failure of the dam.
Saturation of the soil adjacent to the dam can weaken the foundation
and impair the stability of the dam.

3. The dam, according to survey data aobtained during the inspection and
information obtained from the Owner's representative, appears to have
settled, perhaps as much as 1.7 feet, in the vicinity of the original
stream crossing. Low areas in the dan crest veduce dan freeboard and

penalize spillway capacity.

4. Numerous small tres=s wore present at the normal waterlne on the
upstream face of the dam.  Troee poots coae provige nossngow e dor
lake seepage which could lead tn a piniog condition resulting in

failure of the dam.

According to the criteria set fnrth in the recommended quidel ines, the
magnitude of the spillway design flood for the Brown Lake Dam, which is
classified as small in size and of high hazacd potential, is sperified Lo be a
minimum of one-half the Probable Maximum Flood (PMF).,  The Probable Maximun
Flood (PMF) is the flood that may be expectorl from the most severe combination
of critical meteorologic and hydrolonic conditions that are veasonably
possible in the region. Considering the fact that a small volume of water in
impounded by the dam, that the flood nlain downstream of the dam ic fairly
broad, and that the level of the dwellings, including the mobile homes, within
the estimated flood damage zone are at elevatinns appreciahly above the hank
of the downstream channel, it is recommended that the spillway for this dam be
designed for one-half the Probable Maximum Flood.
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According to Mr. Nelson Porter, the Owner's representative, since
completion of the dam in 1972, the like level has never seached the =levatjon
of the spillway. At the time af the inspectinn, the Yake level was about 5.2
feet below the spillway crest. Judqging by an orodes wave terrace an the
upstream face of the dam, the lake had been for some period of time
approximately cne foot higher than the nhserved level. Mr. Porter indicated
that the highest lake level experienced to date was probably about 2.5 feet
below the spillway crest or approximately 2.7 feet higher than the level at
the time of inspection. Far the purpase of the hydraulic/hydrologic
investigations performed for this dam, the level of the lake just prior to the
begiming of the assumed antecedent storms for the Probable Maximum Flood and
the one percent chance (100-year frequency) flood, was assumed to be the
elevation of the eroded wave terrace on the upstream face of the dam, or four

feet below the spillway crest.

According to survey data ohtained during the inspection, the minimum
elevation of the dam crest near the left end of the damn was found to be
approximately 0.1 foot higher than the crest of the spillway, and the
elevation of the top of the dam near the center of the structure was found to
be only 0.3 foot higher than the spillway crest. Cansidering the abvious
erosion potential of the dam (the entire dam <i-farce including the spiilway
area had recently been plowed)} and the fact that very liitle difference exists
between the top of dam elevation and the spillway crest elevation, the
effective elevation of the top of dam wan considerad to be the elevation of

the spillway crest, or elevation <6010,

Results of a hydrologic/hydraulic analysis indicated that the reservolr is
not capable of storing the runoff resulting from a storm of one-half PMF
magnitude without overtopping the dam. The reservoir is capable of storing,
above the level of the assumed antecedent storm, the runoff corresponding to a
storm of about 9 percent of the PMF without overtopping the dam, and for all
practical purposes, the runoff from the 1 percent chance (1f0-year frequency)

flood. According to the St. Louis District, Corps of Engineers, the length of

the downstream damage zone, should failure nf the dam occur, is estimated to
be two miles. Accordingly, within the possible damage zone are five

dwellings, nine mobile homes, and three huildings,




A review of available data did not disclose that seepage or stability
analyses of the dam were performed. This is considered a deficiency and
should be rectified.

It is recommended that the Owner take the necessary action without undue
delay to correct or control the deficiencies and safety defects reported
herein. Priority should be given to increasing the height of the dam and/or
the size of the spillway.

%Q;;ﬂLgﬁfﬁé;r;éf? / 113225%,.-

Harold B. Lockett
P, £, Missouri E-4189

\/( Htl 3 k/)CC 47/(_/
Albert R, Becker, Jr. ’
P. E. Missouri £-9168
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PHASE T O INSPECTTON REPORT

NATTONAL OAM b By CROGRAM

BIROWN LA DAM - M 41000

SECTION 1 - PROJLSCT INE ORMATION
1.1 GENERAL
a. Authority. The National Dam Inspection Act, Public Law 92-267, dated

8 August 1972, authorized the Secretary ot the Army, through the Corps of
Engireers, to initiate a program of safety inspection of dams throughout the
United States. Pursuant to the above, the St. Louis District, Corps of

Engireers, directed that a safety inspection of the Brown Lake Dam bhe made.

b. Purpose of Inspection. The purpose of this visual inspection was to

make an assessment of the general condition of the dam with respect to safety
and, based upon available data and this inspection, determine if the dam pnses

a hazard to human 1ife or property.

c. Evaluation Criteria. This evaluation was pectarmed in accordance

with the "Phase 1" investigation procedures as pressribed in "Recommended
Guidelines for Safety Inspection of Dams", Appendix 0 to "Report to the Chief
of Engineers an the National Program of Inspection ol Non-Federal Dame", dited
May 1975.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances. The Hrown Lake Oam is an

earthf {11 type embankment rising approximately 31 feet above the natural
streambed at the downstream toe of the barrier. The embankment has an
upstream slope of approximately lv on 4h, a crest width of about 18 feet, and
a downstream slope on the order of 1v on %.1h.  The length of the dam is
approximately 545 feet. A plan and profile af the dam are shown on Plate 3,
and a cross-section of the dam is shown on Plate 4. At spillway crest

elevation, the reservoir impounded by the dam occupics approximately 3 acres.




There is no drawdown facility to dewater the lake. An overview photograph of

the dam is shown at the rear of the preface at the front of the report.

The spillway, a shallow earthen V-section, i9 located at the riqght, or
west, abutment. The spillway outlet channel joins a natural swale located
downstream of the dam at a point ahout 200 fect from the crest of the dam.

The swale, in turn, joins the original stream channcl about 300 feet beyond
the toe of the dam., Apparent settlement of the dam has lnwered the dam crest
to a point where there is virtually nu difference in elrvation between the top
of the dam and the spillway crest. A profile und cross-section of the

spillway are shown on Plate 5.

b. Location. The dam is located on an unnamed subtributary of Pin Cak
Creek, about 0.4 mile southwest of the intersection of St. Louls Rock Road and
State Highway M and approximately 0.5 mile narth of the ftown of vilia Ridge,
Missouri, as shown on the Regional Vicinity Map, Plate 1. The dam is located

in Section 10, Township 43 North, Range 1 Fast, within franklin County.

c. Size Classification. The size classification, hased on tie height

of the dam and storage capacity, is categorized as small (per Tahle 1,

Recommended Guidelines for Safety Inspection of Dams).

d. Hazard Classification. The Brown Lake Dam, according to the St.

Louis District, Corps of Engineers, has a high hazard potential, meaning that
if the dam should fail, there may be loss of life, serious damage to homes, or
extensive damage to agricultural, industrial, and commercial facilitlies,
important public utilities, main highways, or railroads. The estimated flood
damage zone, should failure of the dam occur, ac determined by the St. Louis
District, exterds two miles downstream of the dam. Within the possible damage
zone are five dwellings, nine mobile homes, and three buildings. Those
features lying within the downstream damage zone repnrted by the Corps of

Engineers, St. Louis District, were verified by the inspection team.

e. Ownership. The lake and dam are owned by Srown Quarries, Inc., fnx
250, Wachington, Missouri 63090, Mr. Richard E. Brown is the President of

Brown Quarries.
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f.  Purpose of Dam. The property on which the dam and reservoir are

located is operated as a horse ranch. The reservoir impounded by the dam is

used for stock watering.

g. Design and Construction History. According to Mr. Richard Brown, the

dam was constructed in 1972 by Mr. Nelson Porter, Farm Manager for the QOwner.

According to Mr. Porter, the dam was constructed without the bhenefit of any
formal design or engineering data.

h.  Normal Qperatiomal Procedure. The lake Yevel is unrequlated.  Since

the existing spillway has been negated by apparent dan settlement, there is no

effective outlet for runoff in excess of the storage capacity of the resecvoir.

1.3 PERTINENT DATA

a. Drainage Area. The area tributary to the Tave is for the most part

pastureland. The watershed above the dam amounts to approximately 0 acres.

The watershed area is outlined on Plate 2.

b.  Discharge at Damsite.

(1) Estimatord known maximum discharge at damsite ... None L1/

(2) Spillway capacity ... None

c. Elevation (Ft. above MSL). Unless otherwise indicated, the following

elevations were determined by survey and are hased on the topographic data as

shown on the 1969 Moselle, Missouri, Quadranale Map, 7.5 Minute Series.

(1) Observed ponl ... ¢%4.8
(2) Normal pool ... Unknown
(3) Mean annual bigh water ... 65,0 (per high water mark)

(4) Spillway crest ... 66001

1/ According tn Mr. Porter, the level of the lake has never reached Lhe

elevation of the spillway cresth.
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(5) Maximum experiencrd pool ... £57.% 1/

(6 Top of dam ... 660.1 (Min.)
(7) Effective top of dam ... A60.0
(8) Streambed at centerline of dam ... A37+ (Est.)

(9) Maximum tailwater ... Unknown
(10) Observed tailwater ... None

d. Reservoir.

(1) tength at spillway crest (Elev. ¢60.0% ... 600 ft,
(2) Length at maximum pool (Elev. 6A0.0) ... AD0 ft,
e. Storage.
(1) Spillway crest ... 29 ac. ft.
(2} Top of dam (incremental) ... Nooe
f. Reservoir Surface.
(1) Spillway crest ... 3.4 acres

(2) Top of dam (incremental) ... Norv:

g. Dam. The height of the dam is defined to be the overall vertical
distance from the lowest point of foundation surface at the downstream toe of
the barrier, tn the top of the dam.

(1) Type ... Earthfill, homogeneous </
(2) Llength ... 545 ft.

(3) Height ... 31 ft.

(4) Top width ... 18 ft.

1/ Based on an estimate of lake level as ohserved hy Mr. Nelson Porter, Farm
Manager for the Owner. 4
2/ Per Mr. Nelson Parter.




(5) Side slopes
a. Upstream ... lv on 4h (ahove waterline)
b. Downstream ... Tv on 3,1
(6) Cutoff ... Core trench ~/
(7) Slope protection
a. Upstream ... Vegetabtion ta % feel above waterline,
remainder - nn protection (under cultivation)
b. Downstream ... 35% - Vegetaltion

65% - None (under cultivation)

h. Spillway.

(1) Type ... Uncontrolled, excavated earth, V-section
(2) Location ... Right ahutment

(3) Crest ... Elevation 650.0

(4) Approach channel ... Lake

(5) Exit channel ... Unconfined, earth (unimproved)

i. Emergency Spillway ... None

j. Lake Drawdown Facility ... Norw

1/ Per Mr. Nelson Porter.




SECTTON D= PNGLNEURING DATA

2.1 DESIGN

No engineering data relating to the design of the dam are known to exist.

2.2 CONSTRUCTION

No formal records were maintained during construction of the dam., As
previously stated, Brown Lake Dam was constructed in 1972 by Mr. Nelson
Porter, Farm Manager for the Owner. An interview with Mr. Porter indicated
that a core trench approximately 40 feet wide was excavated about 4 feet deep
along the alignment of the dam. Mr. Porter indicated that a seam of gravel
was encountered near the left abutment and that the core trench was excravated
to bedrock just below the gravel. Mr. Porloer repocted that £i11 for B dam
was obtained from the area now occupied by the lake, and was compacted with
the equipment used to construct the dam.  According Yo Mr. Porter, the
elevation of the top at the center of the dam was aboat two feet higher Thoan

at the abutments at the time the Jdam wa complet o,

2.3 OPERATION

The lake level is uncontralled. The level of the lake is intended to be
governed by the elevation of the rrest of the spillway. However, apparent
settlement of the dam has lowersd the dam crest ta g point where there is
virtually no difference in elevation betwersn the top of the dam and the
spillway crest. No indication was found thal the dam has been overtopped,

Mr. Nelson Porter reported that the dam has never been overtopped and that the
highest lake level observed was .pproximately 2.5 feet lower than the crest of

the spillway.

2.4 EVALUATION

a. Availability. Engineering data for assessing the desion of the dam

and spillway were unavailable.
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b. Adequacy. No data available. Seepage and stability analyses
comparable to the requirements of the "Recommended Guidelines for Safety
Inspection of Dams" were not available, which is considered a geficiency.
These seepage and stability analyses should be perfarmed for appropriate

loading conditions (including earthquake loads) and made a matter of record.

c. Validity. Considering the watershed to lake ratio, approximately 9
to 1, the fact that the observed seepage was relatively minor, and that the
dam is about 8 years old, it is unclear why the reservoir has not filled to
spillway level. A possible explanation is the underlving geologic conditinns
which, as indicated in Section 3.1b, can be a source of reservoir leakane if

the soil cover is relatively thin.




SECTION 3 — VISUAL INSPLUTION

3.1 FINDINGS

a. General. A visual inspection of the Brown Like Dam was made by
Horner & Shifrin engineering persurmnel, R. £. Sauthoff, Civil Engineer,
H. B. Lockett, Hydroleqgist, and A. 8. Becker, Jr., ¢ivil and Soils fngineer,
on 28 August 1980. An examination of the dam area was also made by an
engineering geolngist, Jerry D. Hignins, Ph.D., = consultant retained by
Horner & Shifrin for the purpnse of assessing the site genlony. Alsn examined
at the time of the inspection were the areus and eatures below the dam within
the potential flood damage zone. Phntographs of the dam taken at the time of
the inspection are included on pages A-! throunh A-3% of Appendix A, The
locations of the photographs taken during the inspeation are indicated on
Plate 3.

b. Site Geoloay.  Brown Lake Daa i ioeated witbin the Salon Plateay

Sect ion of the Dzark Plateans Physingrachis - owvinec aear the border with the
Dissected Till Plains Section of ihve Tentrad fowl weis Provinee,  The
topography s rolling, with & maximen of aporoxinately 20 foot of ot isf
between the reservoir ond the sarrounding dealoage divides.  No nutorops were
found on the site: howeser, oearhy borinas Dndicats the bedrock consists of
gently northward-dipping ordovician-age sedimentury strata of the Jefferson
City-Cotter formation. No faults were ohs-rved or have been reported in the
vicinity of the site. The Jeffraon City-Coller is a light brown, mediom to
finely crystalline dolamite. 1t i35 *hin- to mediom-bedied, often
argillaceous, and cherty. “owutinn-enlargement of joints and bedding planes
frequently occurs in the dolomite, and the oontact between bedrock and the
overlying surficial materials is usually an fereqular surface.  These solution
features are often the source of recervoir Teddeaae i1 the sail cover iy

relatively thin.

The unconsolidated surficial materiale are composed primarily ol residua)
clays overlain by loessal anils.  The residual soils, formed fram in-place
weathering of bedrock, connist of stony, blocky, <ilty clays which are

somewhat permeable and nftea cause ceepags From reccrenire, The Tasssal snils
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consist of deep, moderately well-drained silts and «<ilty clays. In qgeneral,
these soils grade from light hrown silts near the surface to s friable silty
clay with depth. The soils are classified ML oy ML-CL materials and are
generally low in permeability but susceptible to erosion, espenially on
slopes. If the residual clays and the loescal sails are not oo thin and
protected from erosion, they are generaily suitable for small water

impoundments.

No significant geologic problems were observed Lhat would be considered to

adversely affect the stability of the dam embankment.,

c. Dam. The visible portions of the upstream and downstream faces of
the dam (see Photos 1 and 2) were examined and appeared to be in sound
condition. No cracking or sloughing of the embankment was noticed. The
crest, as well as most of both the upstream and downstream faces of the dam,
had been recently plowed, and were clear of vegetation. Although there was no
evidence of erosion in the areas that had been plowed, iU appeared that the
soils would be easily eroded by starmwater runoff. An examination of the
surficial material obtained from the downstrean face of the dam indicated it
to be a yellow-brown, silty lean clay (CL) of low-to-medium plasticity. Along
the upstream face, the area from the waterline to about 2 feet above the lake
level was covered with grass about % feet high, and numevous small willow
trees. No riprap was prasent on the upstream face, and ernsion of the
upstream face of the dam, apparently due to wave action, had created an almost
vertical bank (see Photo 4) up to about 15 inches in hieight at the high water

level.

According to Mr. Nelson Porter, Farm Manager for the Owner and builder of
the dam, the dam was constructed about 2 feet higher at the center than at the
abutments. However, based on survey data obtained during the inspection, the
dam at the center was found to be nnly 0.7 foot higher than the top of the dam
at the left abutment, and only 0.3 toot hiagher than the crest of the spillway
at the right ahutment. Since the low pnint in the top of the dam was found to
be near the location of the original stream aon which the dam was constructed,
it is possible that the dam has settled, perhaps as moch as 1.7 feat, in the

vicinity of the original stream crossing.

Lo




The portion of the downstream face uf the dam which had not been plowed,
about one-third of the area of the slope, was located in the vicinity of the
left abutment. The slope in this area was covered with grass which was about
3 feet high at the time of inspection. A mars'w area {(see Photo 5), with wet,
soft ground and cattails, was observed at the toc of the downstream slope
extending about 150 feet from the original stream channel toward the left
abutment. No water was observed flowing from the arsa at the time of

inspection and, therefore, an estimate of scepage quantity could nnt be made.

The spillway (see Photu 3) was inspected and appear=d 0 be in sound
condition; however, the spillway crest and channel bad also been piowed
recently, and were unprotectad from crosion. There was no outlet channe)
apparent (see Photo 4), and it appeared that spillway discharges would follow
the hillside slope away from the embankment toward a natural swale located

approximately 200 feet downsfream ot the dam,

d. . Appurtenant Structures. Nu appurtenant structures were ghserved at

this dam.

e, Downstream Channel. The downstream channel is dish-shaped and grass-

covered to a point about 400 feet downstream of the dam. At the time of the
inspection, the slopes adjacent to this section of the channel had heen

recently plowed. Except at the road and rail crossings, the remainder of the
channel between the dam and the Bourbeuse River is unimproved, the section is

irregular, and the slopes adjacent to the hanks are primarily qrass-covered.

f. Reservoir. At the time of the inspection, the slopes adjacent to the
reservoir had been recently plowed amd the water within the reservoir was
cloudy. The lake level was about 5.0 feet hetow Live crest of the spillway.
The amount of sediment within the laie could aot be dotormined at the time of
inspection; however, the depth of sediment at the upstream end of the lake,
neat the waterline, was measured, and the maximan depth was Fourd to be
approximately 8 inches. 1t 1o nob expected that the sediment within the Yake
significantly affects the storage capacity of the reservoir sinece, aconrding
to Mr. Richard Brown, tho siopes are normally covered with grass for use as

pasture,

3-3




3.2 EVALUATION

The deficiencies observed during this inspection and noted herein ars nat
considered af significant impnrtance to warrvant immediate remedial action.
Considering the fact that the clevation of the spillway crest and the low
point of the dam crest are vittually the same, it is evident that lake outflow

would overtop the dam at approximately the elevation of the spillway crest.




SECTION & - DPERATIONAL PROCEDURES
4.1 PROCEDURES

The reservoir has no effective spillway. fhe lake surface level is

governed by precipitation runoff, resarvair storage evaporation, and seepane.
4.2 MAINTENANCE OF DAM

Accurding to Mr. Nelson Parter, Farm Muanes, Lhe grass on the dan clanes
and crest are mowed two or three times each yoar, and thene areas arve nlawed

and cultivated every three years,
4.3 MAINTENANCE OF OUTLET OPERATING FACLLITIES

No outlet facilities requiring ooeration exist ot this dam, and thera is

Ao Teservoir requlation plan.
4.4 DESCRIPTION OF ANY WARNING SYSTEMS IN EFFECT

The inspection did not reveal the existones of a dam failure warning

system.
4.5 EVALUATION

The turf cover on the dam should he maintained at a height that wiil not
hinder inspection of the dam or conceal animal burrows. However, plowing of
the dam crest and slopes leaves the structure unprotected from erosion by
stormwater runoff and spillway releases. Reaquiar maintenance of dan features
is considered beneficial to the overall =afetv of a2 dam, 1t 15 recomnended
that the practice of culfivating the dam proper be discontinued, <ince the dam
is left without turf cover during the re-cotah? ishinent aeriod and 15 anbject

to erosion which can impair fthe stabiility of the structure,




It is also recommended that a detailed inspectinn of the dan he institoted
on a regular basis by an engineer experienced in the design and conutrustion
of dams and that records be kept of all inspectinns made and remedial measurec

taken.
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SECTION 5 — HYDRAUILLIC/HYDROL GGIC

5.1 EVALUATION OF FCATURES

a. Design Data. Desion data e ot v bbbl
——— — )

b. Experience Data.

(1Y The drainage area and 1ake sarface s weres determined from the
1969 Moselle, Missouril, Quadramgle Map.  The proporiions and dimensions of the
spillway and dam were developed from surveys inade Juring the inspection.
Records of rainfall, streamflow, or flpod data for the watershed were not
available.

(2) The lake level prior %2 the beginning of all antecedent storms
was assumed to be at elevation 656.0 with storage equal to 17.33 acre-feet,
This elevation was established during the inspection as the mean annual high
lake level, as determined by the location of the eroded wave terrace, on the
upstream face of the dam. Mr. Nelson Porter, Farm Manacger for the Owner,
stated that the maximum lake level exparienced to date was about 2.5 fest

below the spillway crest, or approximately elevation 657.5.

As specified by the St. Louis Distrist, Corps af tnaloeers, for the one
percent chance (100-y:2ar frequency) otorm, the antbrcodent Zachour oot was
assumed to be 0.40 inch. The computed volume of runott Tor the antessdont
storm amounted to 0.99 acre-feet, resolting in accuma’ abed orage g Lo
18.32 arre-feet at eclevation 655,73 al the negisniog o the ane pereeat chareee

{100-year frequency) storm.

In accordance with the hydrologi-/hydraalic stand g, of the ot 00
District, Corps of Enginecrs, for the PMT it Ltorms, an oanteopet ot
equal to one-half the PMF ratio event was assumed to orcced Mhe PME - 5U7
storm by four days. This PMF ratio anteocedent storm was then rooted Piraoggh
the reservoir. The antecedent storm, which when combined with the PME ratin
storm fills the reservoir to the point of avertopping, correspond. fo abeagt

4.5 percent of the PMF lake inflow. As a resslt af Uthis antecedeat stormg the

|8}
|
—




level of the lake at the beginning of the 9 percent PP ratio storm was

determined to be elevation o57.4.

For the 50 percent PMF storm, an antecedent storm of 25 percent PME
magnitude was assumed. Thic storm was routed Dheough the Take and it was
found that the dam was avertopped hy 0.5 feet, and that the lake level receded
to the assumed top of dam level, elevation 663.0 by the end of the second
day. Experience indicates that a similar analysis for the 100 percent PMY
storm, using an catecedent storm ot S0 percent PME magnitude would also result
in dam overtopping with the leval of the lake receding to the elevation of the
assumed top of dam within two days. The like <curface at the beginning of the
50 percent and 100 percent PMF storm cvents was therefore taken as the level
of the assumed top of dam, elevation 660.0. Failure of the dam due to
overtopping by the 25 percent or S0 percent antecedent starms was not assumed
to occur in these investigations of overtopping Hy the 50 percent PMF and 100
percent PMF events,

(3) According to the St. Louis District, Corps of fngineers, the
estimated flood damage zone, should failure of the dam occur, extends two

miles downstream of the dam.

c. Visual Observations.

(1) The spillway, a shallow, broad-crested, V-shaped excavated earth
section, is located at the right abatment. The clevation of the spillway
crest was found to be only 0.1 foot lower than the top of the dam neartr the
left end of the structurc and 3.3 foot lower than the dam crest near the

center of the barrier.

(2) No lake drawdown facility is provided,

(3) Mr. Nelson Porter, Farm Manager for the Owner, stated that the
dam and surrounding areas are cultivated for pasture approximately every three
years. At the time of the inspection, the dam proper including the spillway

and areas surraunding the reservoir had recently been plowed.




d. Mvertopping Potential. The reservoir is not capable of storing tie

runoff resulting from the probahle maximum flnod, or one-half the probable
maximum flood without overtupping the dam (lake surface at spillway crest
elevation 660.0 at ben ' nning of S0 prreent PMF and PME storms).  The reservolr
is adequate, however, to contain the runoff from the one percent chance
(100-year frequency) storm withnut ovettopping the dam (lake suface at

elevation 656.3% at beginning o1 the one percent charce storm).

(Note: The data appearing in the followine tanle wore extracted from the
computer output data appearing in Appendix 8. Decimal valurs have heen
rounded to the nearest one-tonth in order to prevent asasanption of unwarranted

accuracy.)

Max. Depth (Ft.0 Duration of
I-Peak Max. Lake of Flow over Dam Overtopping of
Ratio of PMF  Outflow (cfy? W.s. Elev.  (Elev., 660.0)  Dan (Hours)
0.50 351 A61.0 1.9 24.0
1.00 750 £61.7 1.2 24.0
1% Chance 8 STANS! 0.0 fi.0

Due to the ohbvious erosion potential of the dam and the fact that very
little difference exists between the top of dam elevation and the spillway
crest elevation, the effective elevation of the top of dam was considered to
be the elevation of the spillway crect, elevation 660.0. The reservoir was
found capable of storing, above the lz2vel of tLhe assumed antecedent storm, the
runoff corresponding to a storm of about 9 percent of the probable maximum
flood inflow without overtopping the dam. During peak flow of one-half the
probable maximum flood, the recommended spillway design flood, the qreatest
depth of flow over the dam is projected to he 1.0 foot and overtopping will

extend over almost the entire length of the dam.

e. Evaluation. FExperience with embankments constructed of similar
material (a silty lean clay of low-to-mediom plasticity) to that used to
construct this dam has shown evidence that under certain conditions, such as
high velocity flow, the material can be very erodible. Such a condition
exists during the PMF when larqe lake outflow, accompanied by high flow

velocities, occurs. For the PME econdition where the depth of flow over the




effective top of dam, a maximum of 1.2 feet, and the duration of flow aover the
dam, a minimum of 24 hours, are considerable, damage by erosion to the dam is
expected. The extent of these damages 15 ot predictable; however, there is
a possibility that they could result in fatlace by erosion of the dam. A
similar and nearly as severe condition also exists during one-half the #MF

event.

f. Reference. Procedures and data for determining the probable maximum
flood, the 100-year frequency flood, and the Flaw passing over the dam crest
are presented on pages B-1 and B-2 ot Appendix B, Listings of the HEC-1 (Dan
Safety Version) input data for the 7 percent probable maximum flood, the
probable maximum flood, and the one percent chance (100-year frequency) flood
are shown on pages B-3 through B-». Computer output data, including unit
hydrograph ordinates, tabulation of PMF rainfall, lus, and inflow data are

o

shown on pages 8-7 through 8-10; tabulation of lake sarface area, elevation
and storage volume is shown on page 8-11 anmd tahulationg titled "Summary of
Oam Safety Analysis" for the 9 percent PMF, the S0 and 100 percent PMF, and
the one percent chance (100-year frequency) flood are shown on pages B-11 and

B-12.




SECTION 6 - STRUCTURAL STARTLTTY

6.1 EVALUATION OF STRUCTURAL. STABILITY

a. Visual Observation. Visual observatione of conditions which

adversely affect the structural stability of thw dam are discussed in Section

3, paragraph 3.lc.

h. Design and Constructinn (i, No decinn or constract ion data

relating to the structural stability of the dam aore bnown o exist.  Seepane
and stability analyses comparvable to the requirements of the "Recommonded
Guidelines for Safety Inspection of Dams" were not available, which is
considered a deficiency. These seepage and stability analyses should bie
performed for appropriate loading conditions (inclinling earthquake loads) and

made a matter of record.

c. Operating Records. No appurtemant structures or facilities requiring

operation exist at this dam. According to Mr. Nelson Porfter, Farm Manager for
the Owner, no records are kepl of the lake level) spillway discharqge, dam
settlement, or seepage. Mr. Porter did report that the highest level
experienced by the lake was about 2.9 feet below the elevabion of the spillway

crest.

d. Post Construction Changes. Mr. Porter reported that no post

construction changes have been made or bave occorred that would affect the
structural stability of the dam., A possiblie excepbion is the suspected
settlement of the dam that has occurred in fhee vicinity of the orininal stream

Crossing.

. Seismic Stability.  Toe dam o Toc bt withain o Zone 11 i ie
probability atea. An earthouuke S0 Uhis magntody woold nol be cxpected s
cause structural damage to a well constructod earth dam of this Sizo provided
that static stability conditions are satiofartory and convent innal safoty
margins exist. However, it is recommended that the prescribed seiomic loading

for this zone be applied in any stabilily analyses performed for this dam.
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SECTION 7 - ASSESSMENT /REMEDTAL MEASURES
7.1 DAM ASSESSMENT

a. Safety. As previously indicated, e exi)Ling spitlway was
considered to be ineffective and not capable of - afoly possing lake oultfiow
without overtopping the dam. Ao ¢ oresals o thie aaarmtion, oy thee ponoff

corresponding to the available storvr within o0 o ovois ol the time of Uhe

storm event under considerlion, oo e gty e bt Pl vt Ty
excess of the available storage were cosmmesd Do ov g the dam, K hyadro oo
analysis of the lake watearshed e, s diccas. s o Section 5, onraqraph
5.1d, indicates that for storm runott af one-hadit the proiable maximun flood
magnitude (the recommended spillway i Finadd, he dam would be
overtopped. A similar analysio iodicibed thad U concrvaie Bs capable of
Containing the runoff from a stocm of about 9 nerceat of the probable maximum
fload inflow, and far all practisal pirposes, tive panoff vesolting from the

percent (100-year freguency) flood without overtopping the dam,

Seepage and stability analtyses of the dam were not available for review,
and therefore, no judgment could be made with respect to the structoral

stability of the dam.

Several items were notieod during the vicaal inanection that could
adversely affect the safety of the dam,  Theae items inchude the Tack of
protection from erasion on the crest and Slapes of toe dam, cebtloment,

seepage, and small Lrees on the upstrean face b the don

oo Mdegoacy of Information.  Doe by Tee o desdign and constroction
data, the assessmenls repoarled heredn w oo boe oo oo s aternal o conddibion, as
determined during the vicna! bocpoction, e acasment o o the hyddralogy of
the watershed and capacity ob the resevvols were bieood an g hydentogice/
hydragiic study as indicated in Section S0 cepnnge and stabi ity analy e

comparable to the reqguicement s ot "Recommeode b Goid i, for SHafely

Inspection of Dams" woere ot avai Labde | which o cons b fered o deliciengy.,




C. Urgency. The remedinl measares Pocommorete o parag e ante 700 Foro e
items concerning the safety of the dam noted T paragraph 700 <hoold be
accomplished without undue delay.  Priarily shoold be alven o inoreasing Yhe

height of the dam and/or spillway capacity,

d. Necessity for Phase Il. Haused on the roesults of the Phase |

inspection, a Phase II investigation is not recommnenderd,

1
1
i

e, Seismic Stability. The dam is located within a Zone I1 scisnie

probability area. An earthquake of this magnitude would not be expected to
cause structural damage to a well constructed earth dam of this <ize provided
that static stability conditions are satisfactory and conventional safety
margins exist. However, it is recommended that the prescribed seismic loading

for this zone be applied in any stability analyses performed for this dam.

7.2 REMEDIAL MEASURES

a. Recommendations. The fallowing actinng are vecommended:

(1) Based upon criteria oot fortn in the recommended gl ine s
spillway sirze and/cr heiaht of dam <bogld be fonroased o order Lo pass lake
outflow resulticng from a storm of one-haif Poe orobnbh e maximom flood
magnitude , tne recommended i tiway esiga flaod far this dame In either

case, the spillwiay ahonld e proteciof to provent crosion,

(2) Ubtain the mecessary coi!l data and perform dam seepage atd
stability annlyses in arder to determine the structural stahility of the dam
for atl roperational conditions.  Secpage and stahility analyses shougled be
performed hy a qualitied professional enqinear experienced in the design and

construction of earthen dams,

(%) Restore the dam crest to a uniform clevation and monitor the ton
of the dam through the area af suspecterd setflement in order to determine the
extent of possible future settiement and the remedinl work reguired to
compensate for such settlement. In any svent, the crect of the dam shogla be
uni fnrm Lhroughout without Yow arcas that reduce dam freeboard and penalize

spiltlway capacity.
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b.  Operations and Maintemance (U & M) irocedures.  The following 0 & M

Procedures are recommended:

(1) Restore and maintain a grass cover on the dam crest and slopes
to prevent erosion by stormwater rumoff., Also restore the eroded material
along the upstream face of the dam and provide some form of protection other
than grass at and above the normal waterline in order to prevent erosion by
wave action or by fluctuations of the lake level. A grass covered slope is
not considered adequate protection to prevent erosion by wave action ar by a
fluctuating lake level. Loss of embankment material hy erosion can he
detrimental to the structural stability of the -jam.

(2) Provide some means of controlling cezpage evident in the areu
adjacent to the downstream toe between the left abhutinent and the origqing!
stream channel. Uncontrolled seepage can 1ead to o piping conditinn
(progressive internal erosion) which could rewuil in the failure 20 the dam.,
Drainmage of the areas affected by seepage should bhe ane of the abhjoectives of
the seepage control measures since saturation 31 the sotl weakens the

foundation which could impairt the stabitity of the dain,

(3) Remove the trees from the upstream face of the dam.  Tree roots
can provide passageways for lake seepage which could lead to o pipion

condition and subsequent failure of the dam.

(4) Provide maintemance of all areas of the dam and spillway on a
reqularly scheduled basis in order to insure features of being in satisfactory

operational condition.

(5) A detailed inspection of the dam should be instituted oo a
regular hasis by an engineer expericnend in the design and construction of
dams. It is also recommended, for future reference, that recoirds be kept of

) ) |

all inspections made and remeddial measures token.
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APPENDIX 8

HYDROLOGIC AND HYDRAUL IC ANALYSES




HYDRQLOGTS AND HYDRAULTIC TOMPUTATIONS

1. The HEC-1 Dam Safety Version (July 1978, Modified 26 Fehruary 1979)
program was used to develop inflow and outflow hydrographs and dam overtopping

analyses, with hydrologic inputs as follows:

a. Probable maximum precipitation (200 sg. mile, 24-hour value equals
25.4 inches) from Hydromebiorolonical Report Nea. 33,0 The
precipitation data wused in the analysis af the ! percent (100-year

flood) was provided by the St. Louis District, Corps of Engineers.

b. Drainage area = 0.047 sguare miley = 30 acres.
c. SCS parameters:
7 0. 385
Time of Concentration (Tg) = (.97 = 1.075 hours
H
Where: TC = Travel time of water from hydraulically most distant

point to point of interest, hours.

—
i

Length of lonqest watorcourse = 0,180 miles,

3

Elevation difference = 62 feet.

The time of concentration (TC) was obtained using Method € as
described in Figure 30, "Design of Small Dams", by the United States
Department of the Interior, Bureau of Reclamation, and was verified

using average channel velocity estimates and watercourse lengths,
Lag time = 0.044 hours (0.60 Tc)

Hydrologic soil group = 40% Menfro (B) and 60% Bucklick (C) per

unpublished SCS County Snil Report

Soil type CN = 75 (AMC IT, 100-yr fload condition)
88 (AMC TIL, PME conditinn)

N,




2. for all practical purposes, there is no o spillwiy.

3. The profile of the dam crest is irreqular and flow over the dam cannot
be determined by application of conventinmal ~-irv farmulas.  Crest lenagth and
elevation data for the dam crest, including the intended spillway section,
were entered into the HEC-1 Program on the $L and $V cards. The program
assumes that flow over the dam crest section occurs at critical depth and
computes internally the flow over the dam cur=st.
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